The effects of iron deficiency on estradiol-induced suppression of erythropoietin induction in rats: implications of pregnancy-related anemia.
Pregnant women often develop anemia concomitant with the increase in serum erythropoietin levels, which are actually lower than those of nonpregnant anemic women due to the possible suppressive effect of endogenous estradiol on erythropoietin induction. The anemia, derived from hemodilution, does not act as a drive for erythropoietin induction, but iron deficiency, often observed during pregnancy, might. In order to demonstrate this, we investigated the effects of iron deficiency on estradiol-induced suppression of erythropoietin induction in rats. Single doses of estradiol suppressed hypoxia-, cobalt-, and bleeding-stimulated elevation of plasma erythropoietin levels and renal erythropoietin mRNA expression. Repeated administration of estradiol at 0.1 and 1 mg/kg for 2 months induced a slight anemic trend without elevation of plasma erythropoietin. Feeding an iron-deficient diet for 2 months induced plasma erythropoietin elevation without obvious anemia, but the simultaneous repeated administration of estradiol suppressed it and reversed the iron deficiency. Plasma erythropoietin levels had distinct negative correlations with plasma iron, plasma ferritin, and iron concentrations in the organs, but not with plasma hemoglobin level. These results suggest that iron deficiency would significantly stimulate erythropoietin induction during pregnancy, although estradiol might suppress it through iron restoration.